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Abstract: This study was carried out in typical SODECAO (Cocoa Development Company) agroforestry systems of Talba 

locality (Central region of Cameroon). The objective was to assess the role of typical SODECAO agroforestry systems in the 

conservation of biodiversity and the climate change mitigation. Trees inventories of diameter ≥10 cm and all cocoa trees were 

carried out in 40 plots of 25 m x 25 m. Cocoa Agroforests (CAF) sampled were stratified in three age classes (≥10, 10-20 and 

20 years represented by young, middle and old cocoa agroforests respectively). Their aboveground biomass was estimated 

using allometric equations. A total of 21 trees species belonging to 19 genera and 14 families were inventoried. Of the total 

number of species of trees recorded, 24% were threatened looking at their IUCN (International Union for Conservation of 

Nature) status. Indeed, 9 species (43%) were indigenous and 12 (57%) exotic. The biodiversity indices values found were: 

Shannon (2.7), Pielou (0.7) and Simpson (0.9). The estimation of the specific wealth varied from 73-81% in CAF. The 

abundance of cocoa shrubs and associated tree species were estimated to 1104 stems ha
-1

 and 77 stems ha
-1

 respectively. The 

total carbon stock was 100 Mg Cha
-1

. Cocoa shrubs and associated tree species carbon stock were 30 and 70 Mg Cha
-1

 

respectively. According to the three age classes considered, there were a significantly differences between their carbon stocks 

(ANOVA, p <0.05). SODECAO cocoa agroforestry systems could be recognized amongst one of the major issues of 

international negotiations for the fight against climate change.  
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1. Introduction 

Cameroon’s forest-savannah transition zone extends over 

nearly 10 000 km ² and contains a particular and important 

biodiversity [1]. With the intensification of agricultural and 

pastoral activities, the superficies of this area decline steadily 

over time [2, 3]. However, Cocoa Agroforest (CAF) systems 

which are the main agricultural system developed in this area 

represents the main form of conversion of natural ecosystems 

[4]. 

Global world agroforestry systems cover 6.4 million km
2
 

(6400 ha), about 13% of the total agricultural area worldwide 

[5]. According to Deheuvels [5], these superficies will 

probably increase in a few years. For Nair [6], the area of 

these systems is estimated at ≈ 1 billion hectares which is the 

equivalence of one third of Africa’s area. However, these two 

authors, although with different figures, showed the 

importance of cocoa agroforests in the conservation of 

biodiversity. 

In Cameroon, cocoa plantation is a major source of income 

for more than 400,000 families [7-9]. These systems are an 
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alternative to conventional agriculture [10], economic, socio-

cultural capital, a source of more and diversified benefits and 

incomes [11-15]. Moreover, more studies have shown that, 

CAF are recognized for their ability to store important 

quantities of carbon, thus providing remarkable potential to 

fight against climate change [16-19]. However, the 

fluctuation in the price of cocoa in the world markets and the 

increase in the purchase prices of this raw material amongst 

rural households encourages them to extend their cocoa 

farms at the detriment of natural ecosystems [3-20]. 

Faced with the economic and ecological stakes, some Non-

Governmental Organizations (NGOs) are working in some 

frameworks to encourage cocoa farmers to apply the Cocoa 

Development Corporation (SODECAO) cocoa production 

recommendations since years of 1980. These 

recommendations favor a semi-improved agroforestry system 

where cocoa trees are cultivated under the managed forest 

[21-22]. Moreover, the respect of the technical 

recommendations of SODECAO by farmers, in addition to 

increasing their incomes, maintains an important biodiversity 

amongst species with a status of vulnerability or the native 

species [23-24]. It is also a cultivation model in which the 

plant material used is improved, shade adjustment is 

recommended and the alternation between cocoa and other 

trees species is 3 m x 3 m [25- 28]. The alignment of these 

trees species in this system makes it possible to have a 

homogeneous density at the surface unit, so that each tree has 

the same volume of useful floor and is subjected to the same 

luminosity, which ensures harmonious development [29]. In 

the locality of Talba, supported by SODECAO's management 

services, the typical SODECAO agroforestry system is one 

of the systems more practiced in this area. In order to 

examine the relevance of this type of farming system in 

mitigating the effects of climate change, this study aims to 

contribute of the trees biodiversity knowledge of typical 

SODECAO agroforestry systems of Talba locality and their 

capacity to reduce the effect of climate change. 

2. Material and Methods 

2.1. Study Area 

This study was carried out in Talba village, located in 

Mbangassina sub-division of Mbam-and-Kim Division of the 

Central region of Cameroon. Talba is located at latitude 4° 34 

'42 "N and longitude 11° 28' 33" E. Its population is 

estimated at 2 284 inhabitants. It is an area where there is the 

intensification of agriculture practices especially cocoa 

plantation [3]. The soils of Talba are either ferralitic, clayey-

sandy or lateritic in function of the place. These soils are rich 

in organic matter and are suitable for diversified agriculture 

[30]. The locality presents diverse sorts of vegetation 

constituted by secondary equatorial forest, shrub, savanna 

and even steppe. In general, it is a transition zone between 

forest and savannah. Climate are typically Guinean equatorial 

with four unequal seasons that alternate during the year with 

two dry and two wet seasons. The main rainy season runs 

from mid-August to mid-November, while the small rainy 

season runs from April to June; the main dry season is 

between mid-November and March while the small dry 

season is between June And July [3]. The average annual 

temperature fluctuates between 22 and 32°C with the thermal 

amplitude spanning 8-13°C. Rainfall is between 1300 and 

1500 mm per year [32]. 

2.2. Data Collection 

Sampling was done in CAF of different age classes. A 

total of 40 plots (2.5 ha) of 25 m × 25 m were sampled [11]. 

The three age classes considered were: CAF of ≥10 years, 

represented by15 plots sampling, CAF with ages spanning 

10-20 years (15 plots) and the old CAF with age> 20 years 

(15 plots). In each of these plots, trees inventory with a 

diameter ≥ 10 cm and all cocoa trees present were recorded. 

The diameter of all trees species associated was measured at 

1.30 m aboveground and 0.3 m above the buttresses for the 

trees having buttresses of more than 1.30 m. The diameter of 

the cocoa trees was measured at 0.30 m aboveground [19]. A 

herbarium made up of the botanical samples of the species 

inventoried in the field was used to confirm their 

identification by comparing with the samples available at the 

National Herbarium of Yaoundé. 

2.3. Data Analysis 

2.3.1. Biodiversity Indices 

Shannon diversity index was calculated with the following 

formula: ISH = - Σ Ni / N log2 Ni / N where Ni = number of 

species i; N = number of species (1). This index is the most 

recommended in the standard comparative study because it is 

independent of the size of the population studied and gives 

more importance to rare species [33]. 

The equitability of Pielou EQ: EQ = ISH / log2 N; is 

between 0 and 1. A low equitability represents a great 

importance of some dominant species (2). 

The Simpson index reports on the abundance of one or few 

species, expresses the probability that two random 

individuals in an infinite population belongs to the same 

species. It is calculated using the formula D '= Σ (ni / N) 2 

with ni: number of individuals for i species and N the total 

number of individuals (3). 

The Chao estimator [34] is based on the concept that the 

number of unobserved species is estimated from those observed 

one or two times and in this case the singletons and doubletons 

used represent a priori to reduce the bias, a biased estimator, 

where the bias estimated is the number of species observed as a 

significant part of the information from Jackknife technics [35] 

has been developed as a method. 

The threat levels of trees species inventoried in this study area 

were assessed on the literature information in the International 

Union for Conservation of Nature (IUCN) Red list of 

Categorization and Criteria for Cameroon plants species [36]. 

2.3.2. Basal Area 

Basal area was calculated for cocoa trees and trees 

associate recorded. For each tree, basal area is expressed by 
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the following formula S = π (Di² / 4) where Di is the diameter 

(m) of the tree i, π = 3.14 (4). In each plots (625 m²), basal 

area corresponds to the sum of the basal areas of all trees and 

cocoa shrubs: S = Σ π (Di² / 4) (5). It was therefore 

extrapolated to the hectare using the Expansion Factor: EF = 

10 000 / 625 m
2
 for each plot (7). 

2.3.3. Aboveground Biomass Estimation 

Carbon stocks were estimated with the non-destructive 

method using allometric equations. As such the measured 

variables of trees (diameter, wood density and height for palm 

trees) collected on each tree and cocoa shrubs were used for 

the estimation of their aboveground biomass. The density data 

used were those available in "Global Wood Density" [37]. 

The allometric equation developed by Chave [38] takes 

into account the tree's diameter, the wood density and the 

environmental index “E”, which includes seasonal 

temperature, drought intensity and the seasonality of 

precipitation are recommended but in the context of this 

study data about environmental index could not be recorded. 

It is for this reason that the allometric equation developed by 

Chave [39] was used for aboveground biomass estimation of 

cocoa shrubs and associated trees. This equation takes into 

account the tree diameter and the wood density of the 

species. It is the equation most commonly used in carbon 

estimation studies in Cameroon's forests [17, 24, 40, 41] but 

also the most recommended in the tropical zone [42]. 

Chave’s equation is defined by:  

Y = ρ × e(��,
���
,�
�×��(����,
��×(��	(���
���,�
�×(��	(����� 

Where Y is aboveground biomass (kg), D is the diameter 

(cm) at breast height (1.30 m); �	 is the specific wood density 

(8). Since Chave’s equation cannot be applied to species such 

as Elaeis guineensis, the allometric equation developed by 

Cummings [43] was used: 

Y = 4.5 + 7.7 × H. Y = aboveground biomass (kg); H = 

total height (m) (9). 

The aboveground biomass values obtained in each 625 m² 

were extrapolated per hectare for all the plots sampled using 

the same formula as above [44], The aboveground biomass 

estimated from this equation was then multiplied by 0.47 for 

the carbon stock estimation [17]. 

The statistical analyses were carried out using software R 

(3.1.3). The analysis of variance (ANOVA) and Turkey’s test 

were used to compare the different classes of CAF (young, 

middle and old). These tests were preceded by the normality 

test of Shapiro-Wilk which showed that these data do not 

follow a normal distribution (p <0.05). The Principal 

Component Analysis (PCA) was carried out using the 

"ade4TkGUI" package and concerned the first 2 dimensions 

which gave the highest percentages of information. 

3. Results 

3.1. Plant Diversity of SODECAO’s Cocoa Agroforests 

The inventory carried out on the young, middle and old 

cocoa agroforests yielded a total of 2891 woody species 2700 

cocoa trees and 191 associated trees. Twenty one tree species 

associated to cocoa trees belonging to 19 genera and 14 

families were recorded. The most represented families were; 

Malvaceae (with 4 species), Rutaceae, Guttiferae, Moraceae, 

Bombacaceae (with 2 species each). Species like Terminalia 

superba (13.1%, most abundant of all inventoried trees 

species), Ricinodendron heudelotii (11%) and Dacryodes 

edulis (10.5%) are dominant in the SODECAO CAF system 

of Talba locality. The other species were represented by less 

than 10% each (Table 1). 

Table 1. Proportion and IUCN status of trees species recorded in SODECAO cocoa agroforests system type.  

Species Families Abundance Proportion (%) 
Status 

UICN 
YC MC OC Groups 

Terminalia superba Engl. & Diels Combretaceae 25 13,1 LC X X X Ex 

Ricinodendron heudelotii (Baill.) Pierre ex Baill. Euphorbiaceae 21 11 NE X X X Ex 

Dacryodes edulis (G.Don) H.J. Lam Burseraceae 20 10,5 LC X X X Ex 

Citrus reticulata Blanco Rutaceae 19 9,9 LC  X X Ex 

Cola acuminata (P. Beauv.) Schott & Endl. Malvaceae 18 9,4 LC X X X In 

Persea americana Mill Lauraceae 17 8,9 LC X X X Ex 

Ceiba pentandra (Linne) Gaertner Bombacaceae 10 5,2 LC X X X In 

Garcinia kola Heckel Guttiferae 10 5,2 VU  X X In 

Myrianthus arboreus P. Beauv. Moraceae 1 0.5 LC X   In 

Citrus sinensis (L.) Osbeck Rutaceae 9 4,7 LC X X X Ex 

Cola pachycarpa K. Schum. Malvaceae 8 4,2 LC X  X Ex 

Triplochyton scleroxylon K. Schum. Malvaceae 8 4,2 VU X X X In 

Elaeis guineensis Jacq. Palmae 7 3,7 NE X X X Ex 

Milicia excelsa (Welw.) C. C. Berg Moraceae 5 2,6 VU X X  In 

Musanga cecropioides R. Br. Ex Tedlie Cecropiaceae 5 2,6 LC X X X In 

Bombax buonopozense P. Beauv. Bombacaceae 2 1 LC X  X In 

Irvingia gabonensis (Aubry-Leco. ex O'Rorke) Baill. Irvingiaceae 2 1 LC  X X Ex 

Alstonia boonei De Wild Apocynaceae 1 0,5 LC  X  In 

Carica papaya Caricaceae 1 0,5 NE X   Ex 

Mammea africana Guttiferae 1 0,5 VU  X  Ex 

Mansonia altissima Malvaceae 1 0,5 NT   X Ex 

LC = minor concern; VU = Vulnerable; NT = Threatened in the near future. YC = young cocoa plantations; MC = middle cocoa plantation; OC = old cocoa 

plantation. X = presence; IN= indigenous species; EX= Exotic species 
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Based on the IUCN (International Union for Conservation 

of Nature) status of the 21 tree species recorded, 69% have a 

Minor Concern (LC), 14% are Not Evaluated (NE), 19% are 

Vulnerable (VU) and 5% will be threatened in a Near Future 

(NT). In addition, of the 21 species listed in these CAF, 9 

species (43% of the trees inventoried) are indigenous 

compared to 12 (57%) which are exotic. This makes it 

possible to show the importance of the CAF in the 

conservation of the native or indigenous biodiversity. 

The accumulation curves of the three age classes of CAF 

showed that whatever the age class of the CAF, the specific 

wealth continues to grow but weakly. The curve rises from 

the class of YC to that of MC and OC where it seems to tend 

towards a plateau. This suggests that even if the species 

richness does not appear to be total, the sampling approaches 

to a state of satisfaction (Figure 1). 

 

YC= young cocoa agroforest, MC = middle cocoa agroforest; OC = old cocoa agroforest 

Figure 1. Accumulation curve of the trees species inventoried in SODECAO cocoa agroforestry system.  

The non-parametric estimators Chao, Jack1 and Jack2 have showed that the species richness in Talba CAF is high. For these 

estimators, the precision of the specific wealth estimate varies from 73-81%. In young cocoa (YC) shrubs, it varies from 80% 

to 91%; in middle cocoa (MC) it is between 58% - 71%, while in old cocoa (OC) it is between 85% - 95% (Table 2). 

Table 2. Biodiversity indices and non-parametric estimators of trees species recorded in SODECAO agroforestry system. 

Cocoa plantation age class Plots Species richness Shannon Pielou Simpson Jack1 Jack2 Chao 

Young 10 15 2.52 0.83 0.91 18.6 18.2 16.4 

Middle 15 16 2.35 0.66 0.88 22.5 27.0 27.4 

Old 15 16 2.57 0.82 0.91 18.8 17.4 16.8 

SODECAO  40 21 2.68 0.69 0.92 25.9 28.8 27.1 

 

3.2. Structural Characterization of SODECAO Agroforestry 

System 

3.2.1. Diametric Structure 

The diametric structure of the CAF of the studied area had 

a decreasing exponential form (J inverted); a sign of 

ecological vigor (Figure 2). Classes [10-20 [cm represent 

CAF regeneration plants, which are planted by farmers, those 

of [20-30 [cm, [30-40 [cm, [40-50 [ classes were the future 

stems to replace those in the process of disappearance 

especially those of [150-200 [cm class which are represented 

by the selected large trees and retain as recommended by 

SODECAO before the establishment of the CAF for their 

shades and soil fertility sufficiency. 

 

Figure 2. Diametric structure of trees species associated to cocoa shrubs in the SODECAO cocoa agroforest system. 
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3.2.2. Density, Basal Area and Aboveground Biomass 

Cocoa trees stems of SODECAO system are represented 

by 1104 stems ha
-1

 and associated trees by 77 stems ha
-1

. 

Depending on the CAF classes, there is a significant 

difference between the number of cocoa trees per hectare 

(ANOVA, p = 0.014). The Turkey's test showed that the 

cocoa trees stems of young CAF are significantly different 

from the middle CAF. Moreover, the difference between the 

middle and old CAF was not significant according to the 

CAF classes (ANOVA, p = 0.91). The mean basal area found 

was 35.49 m² ha
-1

; those of associated trees represented 58% 

and those of cocoa trees represented 42%. Cocoa trees, 

despite their high density ha
-1

, have approximately twice less 

carbon stock, with
 

a mean value of 29.84 Mg C.ha
-1

 

compared to those of
 

associated trees, which stored an 

average of 70.17 Mg C.ha
-1

. The ANOVA test showed that 

there is significant difference between the total carbon (cocoa 

+ associated trees) stocks of young, middle and old CAF (p = 

0.021) (Table 3). 

Table 3. Density, basal area and carbon stocks in function of cocoa agroforest class. 

Cocoa plantation 

age (years) 

Cocoa trees 

stems. ha-1 

Trees 

associated 

stems.ha-1 

Basal area of 

cocoa trees 

(m2.ha-1) 

Basal area of 

trees associated 

(m2.ha-1) 

Carbon stock of 

cocoa trees (Mg 

C.ha-1) 

Carbon stock of 

associated trees 

(Mg C.ha-1) 

Carbon stocks of 

CAF (Mg C.ha-1) 

Young 1299 80 14.36 23.07 26.90 73.96 100.86 

Middle 950 74 12.76 15.39 23.89 55.82 79.71 

Old 1063 77 18.49 22.41 38.72 80.73 119.45 

SODECAO 1104 77 15.20 20.29 29.84 70.17 100.01 

 

3.3. Correlation Between the Different Variables in the 

Cocoa Agroforestry of the Study Area 

The following PCA was obtained from the first 2 axes 

whose contribution was ≈ 80%. Unlike the abundance of 

associated trees (per hectare) which is negatively correlated 

with carbon stocks of CAF, these stocks are positively related 

to the total basal area of associated trees. However, the 

abundance/basal area of the cocoa (per hectare) are 

independent. But, any increase in the number of cocoa shrubs 

per hectare results in an increase in its basal area. This was 

contrary to the associated trees where the increase in the 

number of stems ha
-1

 was negatively correlated with their 

basal area (Figure 3).  

 

Figure 3. Principal component analysis (PCA) in function of carbon stock, basal area (m2ha-1), cocoa number and associated trees of SODECAO agroforest 

system of Talba locality. 

4. Discussion 

4.1. Specific Diversity 

A total of 21 species belonging to 19 genera and 14 

families were recorded. The results obtained in the typical 

SODECAO cocoa agroforestry systems identified in Talba 

locality showed that cocoa farmers retained or introduced 

some exotic trees species for commercial incomes (timber, 

non-timber forest products). Moreover, the abundance of 

some species such as Terminalia superba (13.1% of the 

species inventoried), Ricinodendron heudelotii (11.0%) and 

Dacryodes edulis (10.5%) were counted amongst the species 

recommended by SODECAO to cocoa farmers. This also 

demonstrated their willingness to introduce trees into these 

plantations because they increase their income and maintain 

their welfare during the less productive seasons of cocoa. 

According to SODECAO, a majority of species found in 

these typical CAF are recommended species for they 

sufficiency provide shades in CAF systems for good cocoa 

development and also for the soil fertilization [29]. Exotics 

species are the most expensive in the locality due to their 

diversification in services: source of Non-timber forest 

products (NTFPs), medicinal values, firewood, soil fertility, 
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sufficient shades etc. It is for this reason that they are more 

abundant in these systems compared to native species which, 

according to the cocoa farmers interviewed, render little 

services (essentially economic) compared to exotic species 

and the difficulty to remove them when diameter are 

important [9-13]. 

The result of 21 trees species richness found in 

SODECAO CAF systems are close to the 26 species 

identified by Manfo [9] in the CAF of the Central Region. 

However, this diversity is much less than those found by 

Jagoret [45], Mapongmetsem [46] and Mbolo [47] who 

recorded 70.61 and 57 species in the CAF of Bokito, 

Mbankomo and the peri-urban areas of Bafia town 

respectively. However, the differences observed could be 

explained by the fact that cocoa farmers in Talba locality set 

up cocoa agroforests with a maximum implementation of 

SODECAO recommendations for cocoa cultivation (1111 

cocoa shrubs ha
-1

 and at least 40 associated trees. ha
-1

) 

whereas in the localities of Bokito, Mbankomo and Bafia, 

cocoa farmers create complex traditional CAF in which they 

conserve more tree species due to their difficulty to fell (lack 

of financial of financial means and good farm tools), their 

knowledge of tree use, environmental reasons and 

ignorance/negligence on SODECAO recommendations for 

cocoa cultivation in Cameroon.  

The Simpson index (0.92) and Pielou (0.69) obtained in the 

CAF clearly showed regularity between the species, with the 

dominance of some species such as Terminalia superba, 

Ricinodendron heudelotii and Dacryodes edulis. The Shannon 

index (2.68) obtained showed that the CAF is a favorable site 

for the development of these species. These results are similar 

to those obtained in Nigeria (2.7) [47], Ghana (2.6) [48], and in 

the Bokito, Zima, and Ngomedzap localities of Cameroon 

(2.42). However, this value (2.68) is lower than those obtained 

by Zapfack [27] in the CAF of South Cameroon (3.66). The 

Pielou index values is higher in young cocoa agroforests 

(0.83), Middle age cocoa agroforests (0.66) and old cocoa 

agroforests (0.82) showed a uniformity distribution between 

species, these results are in agreement with those of Noiha [24] 

who found the values of 0.75 and 0.78 respectively in young 

cocoa agroforests and old cocoa agroforests. 

Malvaceae, Rutaceae, Guttiferae, Moraceae and 

Bombacaceae were the most diverse families of trees in CAF 

of the study area. This could be due to the fact tree species in 

these families fall in the list of trees associated to cocoa 

cultivation in the recommendations of SODECOA which 

encourage farmers to plant or conserve trees that provide soil 

fertility, sufficient shade for cocoa growth [14-29-49]. Other 

reasons include: family income diversification by farmers, 

natural abundance of these tree families in the locality. Indeed, 

they place special emphasis on other species of exotic nature 

for their nutritional and medicinal functions (Dacryodes edulis, 

Persea americana, Citrus sp., Ricinodendron heudelotii) [13]. 

Thus, among these species with IUCN status conserved, some 

species are threatened and others are indigenous species. 

Despite the fact that the conservation potential of tree species 

has not been evaluated in this study, these results show that 

typical SODECAO CAF contribute to the conservation of 

native or threatened trees biodiversity. 

4.2. Structure of SODECAO Cocoa Agroforestry 

The number of trees associated ha
-1

 is less than the number 

of cocoa trees ha
-1

 in YC, MC and OC. However, the number 

of trees associated ha
-1

 and the number of cocoa trees are 

higher in YC (1299/80 stem ha
-1

) than in MC (950/74 stem 

ha
-1

) and OC (1063/77 stem. ha
-1

). This result is similar to 

others in Cameroon, which states that cocoa trees densities 

decreases with the age of agroforest [24-29]. The drop in the 

density of cocoa shrubs in old cocoa agroforests could be 

accounted for by the prevalence of cocoa plant diseases, 

ageing and consequently death of cocoa shrubs. Constant 

replacement of old, less productive and death cocoa shrubs is 

therefore required in CAF to maintain a density balance for 

all ages of CAF. The abundance of small-diameter 

individuals justifies farmers’ tree conservation efforts 

through planting or by conserving regenerating species in the 

cocoa plantations [22-27]. This also explains why the number 

of associated trees ha
-1

 (77) is higher than the standard 

recommended by SODECAO (a maximum of 40 trees ha
-1

). 

The disengagement of SODECAO in 1994 gradually 

diminished farmers' interest in organizing and managing this 

type of system [50]. Intensification of cocoa farming is one 

of the major concerns for farmers to increase their cocoa 

yields. Thus, an increase in the number of cocoa trees per 

hectare leads to a considerable decrease in the number of 

associated trees which directly affects the rate of shade [14-

49]. These results can also be explained by the fact that Talba 

locality is found in a forest-savannah transition zone, where 

the practices of farmers in cocoa farming differ significantly 

from those adopted by farmers in other production areas of 

Centre-Cameroon [14].  

4.3. Carbon stock and Correlation Between Different 

Variables in Cocoa Agroforestry 

A significant reduction of the orchards, which are indeed 

conducted under a small shade, is a major innovation 

compared to what is usually practiced by farmers in the CAF 

of Centre Cameroon. However, although the associated trees 

are of low-density, the quantities of carbon stocks (70 Mg 

Cha
-1

) obtained are still higher than the quantities obtained 

(30 Mg C ha
-1

) for cocoa trees. The carbon stored (100 Mg C 

ha-1) by SODECAO CAF are similar to the 104 Mg Cha
-1

 

obtained by Asare [48] in CAF of Ghana. This amount is 

however lower than the 147 Mg C ha-1 obtained in the 

complex CAF of South Cameroon for the simple reason that 

these systems are most often very abundant in terms of trees 

species abundance [27]. However, the fact that the quantities 

of stored carbon (100 Mg C ha
-1

) are close to the 129 Mg C 

ha
-1

 found by Tsoumou [18] in Congo forests shows the level 

of involvement of CAF in the mitigation of the effects of 

climate change compared to the carbon sequestration 

potential of natural ecosystems [42]. 

The PCA shows that carbon stock is positively correlated 
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with the basal area of associated trees in contrast to the 

abundance of these trees abundance. Indeed, most of the trees 

of small diameter are more abundant in these CAF or the 

increasing of tree diameter is correlated positively to the 

quantity of carbon stock. Moreover, in this system, the 

farmers often resort to a selective replacement of the 

senescent or less productive cocoa plants by seedlings in 

order to ensure the perennially of the cocoa trees, which 

would not only be translated by an increase in the number of 

cocoa trees per hectare and consequently a decrease in the 

number of shade trees [49]. Thus, the strong correlation 

between the abundance of cocoa shrubs and their basal area 

results in the fact that, cocoa shrubs maintain an almost 

constant diameter after attaining the adult age [19]. 

5. Conclusion 

This study carried out in typical SODECAO agroforestry 

systems of the locality of Talba made it possible to identify 21 

species belonging to 19 genera and 14 families. The values of 

the diversity indices obtained confirmed that typical 

SODECAO agroforests are favorable for trees biodiversity 

conservation, even if they are low. Thus, the implementation 

of this typical SODECAO CAF system is favorable for the 

protection and conservation of some trees species which are 

indigenous or introduced in CAF ecosystems. In the case of 

this study, 19% of trees species found are vulnerable and 5% 

will be threatened in the near future. Indeed, 43% of the 

inventoried species are indigenous compared to 57% which are 

exotic. Important amounts of carbon are stored in trees 

associated to cocoa shrubs in cocoa agroforests even though 

the diameters of these trees are not large in the locality. 

Moreover, the summation of carbon stored by cocoa shrubs 

and associated trees in cocoa agroforests is important for the 

mitigation of climate change effects. However, despite the fact 

that CAF are a major factor of forest degradation in this study 

area, they are one of the major solutions for climate change 

mitigation, because they reconcile ecological interests with the 

existential concerns of farmers. Moreover, given that 

Cameroon is still in the implementation phase of REDD +, this 

study is important in the sense that it has shown that CAF 

could be considered like an alternative solution for biodiversity 

conservation and climate change mitigation since the quantities 

of carbon stored are reasonable (100 Mg C ha
-1

). 
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